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 S11. Full-scan images from immunoblotting experiments.  
 
a. AAA   
MKGSSHHHHH HVDAHIVMVD AYKPTKLDGH GVGVPGVGVP GVGVPGEGVP GVGVPGVGVP 
GVGVPGVGVP GEGVPGVGVP GVGVPGVGVP GVGVPGEGVP GVGVPGVGEL AHIVMVDAYK 
PTKTSVPGVG VPGVGVPGEG VPGVGVPGVG VPGVGVPGVG VPGEGVPGVG VPGVGVPGVG 
VPGVGVPGEG VPGVGVPGVG VPGGLLDAHI VMVDAYKPTK LEWKK 
 
b. AA’A 
MKGSSHHHHH HVDAHIVMVD AYKPTKLDGH GVGVPGVGVP GVGVPGEGVP GVGVPGVGVP 
GVGVPGVGVP GEGVPGVGVP GVGVPGVGVP GVGVPGEGVP GVGVPGVGEL AHIVMVAAYK 
PTKTSVPGVG VPGVGVPGEG VPGVGVPGVG VPGVGVPGVG VPGEGVPGVG VPGVGVPGVG 
VPGVGVPGEG VPGVGVPGVG VPGGLLDAHI VMVDAYKPTK LEWKK 
 
Fig. S12. Amino acid sequences of (a) AAA and (b) AA’A. Reactive Asp residues are 
shown in the boxes. The segments in red are SpyTags.  In AA’A, the reactive Asp residue 
is mutated to Ala (grey). The sequences of AA and BB have been published (1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A-mCherry-A 
MKGSSHHHHH HVDAHIVMVD AYKPTKLDGH GVGVPGVGVP GVGVPGEGVP GVGVPGVGVP 
GVGVPGVGVP GEGVPGVGVP GVGVPGVGVP GVGVPGEGVP GVGVPGVGEL VSKGEEDNMA 
IIKEFMRFKV HMEGSVNGHE FEIEGEGEGR PYEGTQTAKL KVTKGGPLPF AWDILSPQFM 
YGSKAYVKHP ADIPDYLKLS FPEGFKWERV MNFEDGGVVT VTQDSSLQDG EFIYKVKLRG 
TNFPSDGPVM QKKTMGWEAS SERMYPEDGA LKGEIKQRLK LKDGGHYDAE VKTTYKAKKP 
VQLPGAYNVN IKLDITSHNE DYTIVEQYER AEGRHSTGGM DELYKTSVPG VGVPGVGVPG 
EGVPGVGVPG VGVPGVGVPG VGVPGEGVPG VGVPGVGVPG VGVPGVGVPG EGVPGVGVPG 
VGVPGGLLDA HIVMVDAYKP TKLEWKK 
Fig. S13. Amino acid sequence of A-mCherry-A. Reactive Asp residues are shown in the 
boxes. The segments in red and in yellow are SpyTags and mCherry, respectively.   
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The crosslink densities derived from the storage modulus and the swelling ratio are 
approximately ten-fold lower than that of the perfect Spy network, indicating incomplete 
crosslinking. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table S1. Bacterial strains，plasmids,  and primers used in this study.  
Strains Relevant Characteristics Source 
E. coli   
DH5α 
 
Stratagene 
BL21 star(DE3) 
 
Invitrogen 
Plasmids Relevant Characteristics Source 
pQE-80L T5 promoter-operator, N-terminal 
His tag, Ampr 
Qiagen 
pQE-ELP pQE-80L plasmid containing the 
gene encoding elastin 
Starting vector for all 
recombinant proteins 
in this study 
pQE-EA Plasmid for expression of Elastin-
SpyTag  
This study 
pQE-EB Plasmid for expression of Elastin-
SpyCatcher 
This study 
pQE-AA Plasmid for expression of SpyTag-
Elastin-RGD-Elastin-SpyTag 
This study 
pQE-BB Plasmid for expression of 
SpyCatcher-Elastin-RGD-Elastin-
SpyCatcher 
This study 
pQE-AAA Plasmid for expression of SpyTag-
Elastin-SpyTag-Elastin-SpyTag 
This study 
pQE-AA’A pQE-AAA-D117A mutant, where 
the internal SpyTag is inactivated 
by Asp117 to Ala mutation 
This study 
pQE-A-mCherry-A Plasmid for expression of SpyTag-
Elastin-mCherry-Elastin-SpyTag 
 
   
Primers Sequence  
SpyCatcher-SalI-F GTGTACA GTCGAC A TC CCA ACG AC C GAA AAC 
CTG  TATTTTC 
spyCatcher-XhoI-R GTAGGCACTCGAG 
CTGACCCCAAATACCTTGCGGACCGTC 
SpyTag-SalI-XhoI-F GACA 
GTCGACGCCCATATTGTCATGGTTGATGCATACAA
GCCGACGAAGCTCGAG GTAGG 
SpyTag-SalI-XhoI-R CCTACCTCGAGCTTCGTCGGCTTGTATGCATCAACC
ATGACAATATGGGCGTCGACTGTC  
SpyTag-SacI-SpeI-F GACA 
GAGCTCGCCCATATTGTCATGGTTGATGCATACAA
GCCGACGAAGACTAGT GTAGG 
SpyTag-SacI-SpeI-R CCTACACTAGTCTTCGTCGGCTTGTATGCATCAACC
ATGACAATATGGGCGAGCTCTGTC 
SpyTagD20A-SacI-
SpeI-F 
GACA GAGCTC 
GCCCATATTGTCATGGTTGCGGCATACAAGCCGAC
GAAGACTAGT GTAGG 
 
SpyTagD20A-SacI-
SpeI-R 
CCTACACTAGTCTTCGTCGGCTTGTATGCCGCAACC
ATGACAATATGGGCGAGCTCTGTC 
mCherry-SacI-F ATAA GAGCTC ATGGTGAGCAAGGGCGAGG 
mCherry-SpeI-R CAA TAC TAG TCT TGT ACA GCT CGT CCA TGC 
CGT C 
LIF-SacI-F GTAC GTCGAC GAGCTC TCT CCG CTG CCG ATC 
ACC CCG GTA AAC GCA ACC TGT GCC ATC C 
LIF-SpeI-R GTAGCTCGAGACTAGTAAACGCCTGAACAACCACA
GAGATAACCTGTTTGTAAGTAC 
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